In this paper, free vibration analysis of rhombic plate with pre-existing central crack has been done using the finite element method. The Mindlin theory of plate has been used in the process of investigation. The following six boundary conditions at the edges of the plate have been considered. They are simply supported at all edges (SSSS), clamped at all edges (CCCC), free at all edges (FFFF), clamped-simply supported (CSSC), clamped-free (CFFC), and clamped-free-simply supported (CSFS). Effects of crack length on natural frequencies of rhombic plate with different skew angles i.e. 15
INTRODUCTION
Applications of skew plates are found in various types of engineering structures such as aircraft wings, bridge decks, ship decks, and rail and road vehicles. Manufacturing processes and loading conditions may induce a crack in a plated structure, which significantly alters the dynamic behaviour of the plate. Therefore, dynamic analysis of skew plate is crucial for design engineers. A substantial amount of literature is available on free vibration of intact skew plates. Leissa 1 presented a monograph on vibration of plate followed by review articles 2-4 on previous work carried out in the field of plate vibration. Different methods have been applied to solve the problem of free vibration of skew plates under simply supported edge condition. Raju and Hinton 5 examined natural frequencies and mode shape of the rhombic Mindlin plate under various boundary conditions containing simply supported and clamped edges using quadrilateral isoparametric plate element. They explained the effect of skew angles and thickness ratio on mode frequency of the plate. Durvasula 6, 7 applied the Ritz method and the Galerkin method to determine natural frequencies under simply supported and clamped edge conditions. Liew and Lam 8 adopted Rayleigh-Ritz method along with twodimensional orthogonal plate function to work out natural frequencies of the skew plate under varied edge conditions and at different skew angles. Liew et al. 9 delved into the phenomenon of vibration of skew plates based on Mindlin plate theory under simply supported edge condition and for two opposite edges simply supported with the other two clamped. Stress singularities at the obtuse corner were first used by Basu et al.
10
They modelled the quadrant at 60
• simply supported skew plate using hierarchical Legendre elements of the fifth order. Mc Gee 11, 12 tried to get to the bottom of vibration of cantilever skew plate considering the plate to be thick and with singularity at the corner. Huang et al. 13 investigated the plate vibration considering stress singularities at the obtuse corner of a simply supported skew plate using Ritz method. They applied displacement function consisting of algebraic polynomial and the corner function that takes care of corner stress singularity. Mc Gee et al.
14 studied the effect of stress singularity at the corner on the vibration of skew (rhombic) plate with different combinations of simply supported and clamped edges conditions. Langrangian function was obtained by the Ritz method. Transverse displacement function was constructed by making use of the algebraic polynomial and corner function, which account for kinematic boundary condition and stress singularity at the hinged -hinged and clamped-hinged corners. Further Mc Gee et al. 15 investigated the singularity effect on vibration behaviour of skew plate under free and simply supported edge conditions. Woo et al. 16 determined natural frequencies and mode shapes of a skew Mindlin plate using P-version of the finite element method under different sets of boundary conditions and discussed the effect of skew angle, aspect ratio, and cutout dimension on the frequency parameter. Zhou and Zheng 17 came out with accurate results on vibration of skew plate by utilizing moving least square -Ritz method. Results, thus obtained, were found close to the available results in literature but certain mode frequencies deviated from the data presented by Mc Gee et al., 12 Hung et al., 13 and Mc Gee et al. 15 Mizusawa and Kondo 18 investigated vibration of the skew plate with linearly varied thickness along longitudinal axis by using the spline spring method. By making use of
